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Synopsis 
The thesis entitled “Towards the total synthesis of macrolides, Phorboxazole 
B and Elaiolide” is divided into two chapters. 
CHAPTER I:  This chapter estranged into two sections: 
Section A:  Introduction of cytotoxic agents and description of earlier synthetic 
approaches to Phorboxazoles A and B. 
Section B:   Towards the total synthesis of Phorboxazole B. 
CHAPTER II:  This chapter apportioned into two sections: 
Section A:  Introduction and description of earlier synthetic approaches to 
Elaiophylin. 
Section B: Describes the stereoselective synthesis of monomeric unit of 
Elaiolide, an aglycone of Elaiophylin. 
______________________________________________________ 
CHAPTER-I 
Section A: Contains introduction to cancer, glossary of some important 
anticancer agents and brief description of earlier synthetic studies 
on Phorboxazoles A and B. 
The generic term cancer literally represents a group of diseases characterized by 
uncontrolled growth and proliferation of abnormal cells. Cancers are classified mainly by 
the organ in which they originate and by the kind of cell involved. The traditional 
treatment of cancer patients involves a combination of surgery, radiotherapy and/or 
chemotherapy.  Although surgery and radiation therapy are both are key weapons in the  
Synopsis  
III 
fight against cancer, chemotherapy is also a vital approach and is the only approach 
possible for disseminated cancers.  
Phorboxazole A and B (Figure 1) are the marine natural products isolated from a 
species of Indian Ocean sponge (genus Phorbas sp.).  Searle and Molinski reported the 
isolation, preliminary structural assignments and the results of initial bioassays of the 
phorboxazoles in 1995.20 Phorboxazole A is a C13 epimer of phorboxazole B.  Complete 
structural assignments for phorboxazoles A and B have resulted from the extensive NMR 
studies, derivatisation and degradation-correlation studies. These substances were 
reported to be extremely cytostatic towards the National Cancer Institute’s panel of 60 
tumor cell lines and having potent in vitro anti fungal activity against C. albicans and S. 
carlsbergensis.  Their complex and unique structures distinguish the phorboxazoles as a 
new class of natural products.  They contain unprecedented array of oxane, oxazole, 
polyene and macrolide moieties.   
Their structural novelty, limited availability, activity against a broad range of 
human cancer cell lines and cytostatic activity combined, made the phorboxazoles as 
important and challenging synthetic targets.          
Section B: Brisk synthesis of four domains C3-C19, C20-C32, C33-C39 and 
C42-46 of phorboxazole B that constitutes the eccentric formal 
synthesis of the target molecule. 
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Natural products from marine origin continue to be the most promising class of 
architecturally intricate, multifarious structures and display a wide assortment of 
pharmacological activities. Impressive biological profiles in conjunction with their scanty 
abundance and challenge posed by these structurally intriguing molecules continue to 
elude the worldwide synthetic community for the delineation of short routes to their 
chemical synthesis.  
Phorboxazoles A and B, isolated by Molinski and Searle from the rare Indian 
Ocean sponge, Phorbas sp. that come under these class of natural products are among the 
most potent cytostatic agents known to date, featuring a side chain containing E-vinyl 
bromide, E,E- diene units attached through lactol and oxazole rings, via a trisubstituted 
olefin to the 21- membered macrocyclic lactone that was mapped by the densely 
substituted cis-tetrahydropyran ring and oxazole bis-oxane unit with its unsaturated wings 
being woven into 2,4-positions of the former by means of E and Z double bonds, 
according to the database provided by the National Cancer Institute panel of 60 human 
tumor cell lines.                       
     There are nine total syntheses of phorboxazoles A & B and number of groups 
have reported the synthesis of individual fragments including our own group’s synthesis  
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of three subunits. The following expedition discloses our culminating efforts for the four 
domains of phorboxazole B whose synthesis, became a daunting task after myriad 
number of synthetic studies published on this molecule, has been brought to fruition by 
successfully circumventing the impediments that have been came in the way, at the 
successive phases, of our intended architectural build up of each domain, either through 
fine tuning/ altering the substrates reactivity or by adopting the alternate strategies. In 
order to make the coupling process highly candid, our retro-synthetic analogy portrayed 
in Scheme 1, called for the dissection of bonds  at O-C1, C19-C20, C32-C33 and C41-
C42 that eventually lead to the four domains C3-C19 (3), C20-C32 (4), C33-C41 (5) and 
C42-C46 (6) with prior furnishing of oxazole and oxane rings, unlike some of the earlier 
syntheses, which have been made in the process of unifying the corresponding domains.   
It has been envisioned that trans and cis THP rings in the C3-C19 domain 3 could 
be orchestrated by nucleaphilic displacement of anomeric acetals and Prins cyclization 
between oxazole aldehyde 24 and homoallylic alcohol 16 respectively, with the latter 
could be acquired from exo-olefin 13 whose synthesis was achieved in two ways path A 
and path B, each route necessitating 6 steps.    
Synthesis of C3-C19 domain (3): 
Path A (Scheme 2) started with a known unsaturated d-lactone 7. Although it is a 
well-known fact that enones are best acceptors for radical additions, there is much less 
literature precedent for intermolecular addition of radicals to unsaturated lactones. After 
our intended fabrication of the exo-olefin in trans pyran ring by radical addition of CH2I2 
to enone 7 employing BEt3 or SmI2 as radical initiators followed by DBU elimination 
after C-glycosidation met with failure under either of the radical generating agents, we 
purported to utilize the void left by the olefin in unsaturated lactone for exploration of 
chemical space in the form of hydroboration/ oxidation sequence or by evaluating the 
direct conversion of olefin to ketone using Wacker oxidation even though literature 
precedent is less for cyclic olefins.  
Thus, treatment of lactol methyl ether 8, obtained in 86% yield after acidic 
methanolysis of DIBAL-H treated unsaturated lactone 7 product lactol, with silyl enol- 
ether in the presence of cat.TMSOTf afforded the desired C-glycosilated 2,6-trans-THP 
aldehyde 9 (79%) along with cis isomer in the ratio of 8:2. Subsequent reduction followed   
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by protection of THP aldehyde 9 gave rise to MOM ether 11 (65% over 2 steps) which 
was subjected to Wacker oxidation with Pd(OAc)2 under acidic conditions. Gratifyingly, 
the oxidation product 12 with ketone at C-4 position of THP was obtained in good yield 
(72%) with minor quantities of C-3 ketone without any traceable amount formation of 2, 
6-cis-THP ketone that might have formed by the ring opening and closure of intermediate 
allyl Pd species during the oxidation process. Dess-Martin oxidation of alcohol in 14 
which was synthesized from ketone 12 via a two step sequence- one carbon homologation 
followed by debenzylation with lithiumnaphthalenide afforded aldehyde 15 (52 % over 
three steps). One of the requisite Prins cyclization ally, homoallylic alcohol 16 was 
prepared in 76% yield by subjecting the aldehyde to the Brown’s asymmetric allylation 
with (+)-IPC2B-allyl.   
Synthesis of exo-olefin through path B (Scheme 3) began with the BF3.Et2O 
assisted lithium acetylide opening of the known enantioenriched epoxide 17 under 
Yamaguchi’s conditions to give alkynol  18 whose exposure to NBS and ethyl vinyl ether 
furnished the requisite radical cyclization precursor bromo acetals 19 as an Inconsequen- 
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tial mixture (1:1) (70% over 2 steps). From the Baldwin’s rules for cyclization processes, 
it has been inferred that 5-hexenyl or 5-hexynyl radical systems undergo cyclization 
exclusively through exo-mode where as 6- heptenyl or 6-heptynyl systems have the 
probability of either mode of cyclization (exo/endo) due to the release of strain in larger 
rings.                
Very few reports are there for the radical cyclization of 6-heptenyl/ 6-heptynyl 
systems including the one reported by us. In this scenario, the attempted cyclization of 
bromoacetals using Bu3SnH resulted in the formation of bromo reduced product 
exclusively. Change of solvent, increase in dilution of reaction mixture or reagent 
concentration and prolonged hydride additions seemed to be of no use. Gratifyingly, in 
situ generation of radical agents found to give better results. After continuous 
experimentation using different tin halides and reducing agents, Ph3SnCl/NaBH3CN 
combination found to give the desired product contaminated with minor quantities of 
endo-mode cyclization product. Thus subjection of bromoacetals to foresaid reagent 
combination yielded inconsequential 1:1 mixture of anomeric acetals 20 (69%) after mild 
acid hydrolysis to remove endo-cyclized product. C-glycosidation of anomeric acetals 20 
with silyl enol ether furnished the exo-olefin 13 after reduction/protection sequence as 
above in 43% yield over three steps.  
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After the confluence of the two routes at the exo-olefin 13, other Prins cyclization 
partner, oxazole-aldehyde 24 was acquired (92%) by one pot reduction of chlorooxazole 
methyl ester 23 that was churned out easily using literature procedure (Scheme 4).       
The planned synthesis of cis-THP ring through Prins cyclization was studied using 
various Lewis acid catalysts, TFA and BF3.Et2O/AcOH. All the acid catalysts screened 
observed to give the all cis-THP ring in varying quantities ranging from 25 to 50% yield. 
The reaction was optimized with TFA and we were able to get a constant yield of 45-50% 
by portion wise addition of TFA over 6 h period. It has also been observed that the 
reaction yield is depending upon the scale and time of addition. Finally, the Prins 
cyclization of homoallylic alcohol 16 with oxazole aldehyde 24 that proceeded with 
concomitant deprotection of MOM ether under reaction conditions afforded the diol 25 
after hydrolysis of trifluoro ester (49%, Scheme 5).        
Synthesis of C20-C32 domain (4):  
We conjectured to synthesize the densely substituted cis-THP ring and 
trisubstituted E-olefin geometry in the second domain 4 of phorboxazole B through 
Claisen-like rearrangement followed by stereoselective reduction of resulting ß-keto 
lactone and olefin cross metathesis between vinyl oxazole and 1,1-disubstituted olefin 
respectively. Systematization of requisite precursor for Claisen-like rearrangement began 
with the deliberate aldol reaction between auxiliary 27 and aldehyde 26 to give the aldol 
adduct 28 in 90% with almost exclusive formation of desired diastereomer. Although the 
sequence (not shown in Scheme) -acetylation, followed by diastereoselective methylation  
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of the alcohol that was obtained after reduction of Claisen rearrangement product ß-keto 
lactone- operated on aldol adduct 28 lead to the formation of requisite lactone 35 after 
benzylation, we wanted to evaluate the stereochemical outcome of the rearrangement and 
reduction reactions by the substrate that possesses inbuilt methyl group in the form of 
propionyl required at C2 position of lactone. Propionylation of aldol adduct bestowed the 
Claisen precursor 29 (97%, Scheme 6).              
Not thwarted by the formation of ring expanded product 30 as the major outcome 
in the attempted Claisen-like rearrangement with enolating agents LDA, LHMDS, 
KHMDS, we presumed to study the rearrangement with the Weinreb amide counter part 
of auxiliary based Claisen precursor, 32 whose synthesis was realized in 79% yield over 
two steps by following the sequence Imidazole assisted Weinreb amide formation of aldol 
adduct and subsequent acylation with Propionyl chloride (Scheme 7).            
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Indeed, from the theoretical perspective the cyclization of amide ester 32 should 
give ß –keto lactones with equal probability of either facial selectivity for the C-2 methyl, 
but enolization under kinetically controlled conditions that lead to the formation of Z-
enolate may resulted in the formation ß-keto lactone with C-2 methyl placed syn to C-4 
methyl as major isomer which was immediately subjected to stereo and chemoselective 
reduction (t-BuNH2:BH3, MeOH, - 15 oC) to provide ß –hydroxy lactone 33 (71%). It has 
been emphasized that keto group flanked by the sterically well-placed methyl groups 
whose facilitation caused the expected and desired outcome of equatorial alcohol in 33 by 
axial hydride delivery. The plausible mechanism for the two-step sequence was shown in 
figure 1.                         
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After surmounting the reticence of the auxiliary based Claisen precursor towards 
the intended Claisen-like rearrangement with the Weinreb amide counter part 32, acid 
catalyzed benzyl etherification of C-3 OH was effected with benzyl acetimidate to give 
lactone 35 (50% over two steps) after DBU assisted thermodynamic equilibration of C-2 
methyl in the intermediate benzyl ether 34, required for preparing one of the cross 
metathesis partners. 
To keep ourselves away from any of the sudden surprises that may gets surfaced 
during olefin cross metathesis, a model reaction was planned between 1,1-disubsttuted 
olefin and vinyl oxazole which was prepared from chlorooxazole ester ( Scheme 8).        
Suggested by the formation of homodimerized product of vinyl oxazole in major 
quantities in the Cross metathesis reaction, it has been decided to adopt Julia/Horner-
Wadsworth-Emmons olefination for establishing the tri-substituted E-olefin geometry. 
Advancing the lactone 35 to the methyl ketone 37 was realized by the execution of two 
step sequence spanning reduction (Et3SiH, BF3.OEt2, -40 oC) of mixture of hemiketals 
which was obtained by the addition of Lithiated acetylene (LiCCH, BF3.OEt2) to lactone 
followed by Hg(OTf)2 catalyzed conversion of resulted alkyne 36 to ketone  37 (72% 
Over 2 steps). After the failure of Julia olefination to give the better reproducibility in 
terms of yield and conversion, Pattendon’s oxazole phosphonate 40 was prepared from 
the chlorooxazole methyl ester 23, in three steps with an overall yield of 43.5% (Scheme 
9).          
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Execution of reaction conditions that were set by the Pattenden for the formation 
of C27-C28 trisubstituted E-olefin between ketone 37 and phosphonate 40 resulted in the 
formation of trans olefin 4 in 92% after two recycles of ketone.   
Synthesis of C20-C32 domain (5): 
Synthesis of third domain of phorboxazole featuring d-lactone commenced with 
the Nagao acetate aldol reaction between auxiliary 42 and glyceraldehyde acetonide, 
diastereoselectivity of which was ameliorated to 8:2 from 6:4 when switched to Sn(OTf)2-
EtN-Piperidine from TiCl4-Pr2NEt and an upsurge in the yield of aldol adduct 43 to 75% 
was witnessed when acetonide version of aldehyde was substituted with cyclohexylidene 
one 41 ( Scheme 10).              
The intended synthesis of lactone by exploiting the Claisen-like rearrangement 
which has been employed to prepare lactone 33 in the second domain 4 was repressed by 
the happening of retro-aldol reaction when aldol adduct 43 was acetylated with acetyl 
chloride/Ac2O-py/NEt3 and inertness of OH for esterification with AcOH under neutral 
conditions (DCC-DMAP/EDCI-HOBt) (Scheme 10).  
Owing to our emphasis on laconic synthesis, devising the substituted lactone 
moiety 45 by the Claisen-like rearrangement of acetylated Weinreb amide based acetate 
aldol adduct 44 alternative (Scheme 11) has been superseded by the decarboxylative 
acylation and base assisted lactonization sequence whose execution on aldol adduct 43 
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with potassium ethyl malonate-MgBr2-ImH followed by one pot lactonization-
methylation (K2CO3, MeOH, then Acetone, Me2SO4) of so formed d-hydroxy ß-keto ester 
46 returned the substituted lactone 45 as a single isomer after hydrogenation with Pd/C-
EtOAc (55% over 3 steps). Swapping the cyclohexylidene acetal of 1,2-diol functionality 
in lactone 45 to bis-silyl ether 5 was realized through hydrolysis with 70% AcOH for 18 h 
and afterward silylation of resulted diol 48 using ImH-TBSCl (83% over two steps). Silyl 
protection of diol 48 with TBSOTf resulted in the formation of bicyclic silyl ether 5a 
(Scheme 12).                 
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Extreme-end component of side chain domain C42-C46 unit synthesis as a 
Sulfone 6, which is going to be attached to the second domain coupled, Wittig 
homologated version of lactone (vide infra, Scheme 14) using Julia-Kocienski olefination 
for establishing the E,E-diene geometry, began with the one pot conversion of enantio-
enriched epoxide’s 17 hydrated antipode 49 that was left behind in Jacobson’s resolution, 
to secondary methyl ether 50 (96%) using 3.0 equiv. each of NaH and MeI whose 
primary alcohol was masked momentarily as its TES ether prior to the addition of MeI 
(Scheme 13).                      
Mitsunobu reaction of primary alcohol in 50 with mercapto benzothiazole 
followed by deprotection / oxidation sequence afforded aldehyde 53 which on Takai 
olefination with CrBr2 conferred vinyl bromide 54 whose sulfide bond was oxidized with 
MCPBA to yield finally Sulfone 6 (23.4% over five steps).  
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Even though our fabrication of four domains differ in the aspect of protecting 
groups from the previously reported ones, as shown in Scheme 14, their intended 
coupling following mainly S.D. Burke and co-workers fragment assembly and the 
literature precedent of phorboxazoles A & B could be achieved in 5 straightforward steps, 
keeping aside the task, selective removal of protecting groups whose differential 
incorporation onto the functional groups of respective domains resulted in the increase of 
steps during their coupling which was conspicuous in the aforementioned total syntheses 
has been avoided by meticulous masking of interfering reactive functionalities during the 
stitching process.                         
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To further rein in the number of steps during the assembly of oxazole bis-oxane 
unit, the possibility of establishing the E- (C19-C20) and Z- (C2-C3) olefin geometries of 
macrocyclic lactone in one single operation with the requisite aldehyde and phosphonate-
based ylides of both units placed orthogonally to each other that could ultimately unveil 
the total core of phorboxazoles was currently under evaluation.   
So, the four domains whose brisk synthesis achieved by 10, 10, 6 and 6 steps with 
11, 24, 36 and 23% overall yields respectively, paved the way for the total synthesis of 
phorboxazole B in 42 overall steps combining the 32 steps required for synthesizing the 
domains and 10 straightforward coupling steps.                
In conclusion, brisk synthesis of four domains C3-C19 (3), C20-C32 (4), C33-
C39 (5) and C42-C46 (6) of phorboxazole B has been achieved in 32 steps by employing 
radical cyclization, C-glycosidation, Palladium-catalyzed oxidation of cyclic olefins, 
Prins cyclization, Claisen-like rearrangement followed by reduction, Sn(OTf)2-mediated 
aldol reaction, decarboxylative acylation and Takai olefination reactions as focal steps.                      
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CHAPTER-II 
Section A: Introduction and brief description of earlier synthetic approaches to 
Elaiophylin. 
Section B: This section describes the stereoselective synthesis of monomeric 
unit of Elaiolide, an aglycone of Elaiophylin.  
By virtue, nature kept most of its secrets in the fractal forms, intermittently wished 
itself to flaunt in symmetrical forms through which it wanted them to be unwrapped 
easily. Of the natural products isolated to date, even though the share of symmetrical ones 
is less, there is proven track record of exhibiting novel, impressive and unprecedented 
skeletons and pharmacological activities. Isolated by Arcamone et.al, from the cultures of 
Streptomyces melanoporus, and shortly there after by Arai from related microorganism, 
Elaiophylin, found to expound antimicrobial, anthelmintic and inhibitory activities, was 
shown to be a C2-symmetric 16-membered macrodiolide containing two lactol units 
which were glycosilated at their 4th position, after extensive 2D-NMR, chemical 
degradation studies and finally by X-ray crystallographic analysis through which absolute 
configuration was ascertained. Spurred by our long time allegiance to synthesize the 
natural products comprising polyketide units by desymmetrization stratagem, we aspired 
to demonstrate, appraise and to proliferate its precincts by synthesizing the monomeric 
unit of Elaiolide, which is an aglycon of Elaiophylin. 
Our retrosynthetic analogy of Elaiolide (56) as epitomized in Scheme 15, gave 
monomeric unit 86a that further lead to its protection group translocated tautomeric 
version, 86 which was anticipated to be derived by aldol reaction of keto ester 76 and 
aldehyde 85 whose origins can be traced back to lactone 70 and D-Mannitol respectively 
with the former being synthesized earlier by us using desymmetrization stratagem.   
Synthesis of fragment A (C1-C12 portion): 
Synthesis of C1-C12 portion, fragment A of the monomer unit commenced with 
the well established Diels-Alder [4+3] cycloaddition reaction of oxy -p-allyl cation 58a, 
the dienophile and furan, the diene partner. 2,4-dibromo-3-pentanone 58, required for oxy   
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-p-allyl species formation was prepared from commercially available 3-pentanone using 
bromine.                       
Diels-Alder reaction between furan and 2,4-dibromo-3-pentanone 58 was 
performed using electrolytic copper powder and NaI to furnish the cycloadduct ketone 59, 
containing the three isomers in the ratio 91: 6 : 3 whose formation is due to the three 
possible ways during the mode of cycloaddition. Because of its instability to silica gel, 
chromatography was not done to separate the isomers at this stage. Substrate and reagent 
controlled reduction of keto functionality in cyclo adduct 59 was carried using DIBAL-H 
to furnish the mixture of alcohols 60, 60a and 60b maintaining the ratio observed during 
cycloaddition formation. Undesired alcohols 60a and 60b present in minor quantities   
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were separated from the required major one by chromatography whose yield was 88% 
over two steps (Scheme 16).            
Alcohol functionality of 60 was transformed into its benzyl ether 61 using NaH 
and BnBr in quantitative yield. The meso benzyl ether 61 so obtained was desymmetrized 
by hydroboration of olefin using (+)-Ipc2-BH to afford the optically active alcohol 62 
(88%). PCC oxidation of alcohol 62 in the presence of NaOAc and 4Å Mol. sieves 
resulted in the formation ketone 63 (86%). Bayer-Villiger oxidation of ketone 63 in the 
presence of m-CPBA & NaHCO3 in DCM for 6 h at 0 oC to RT provided lactone 64 
(87%) as shown in scheme 17. Stereoselective alkylation of lactone 64 was performed by 
treating it with LDA and MeI at -78 oC to provide the requisite stereo isomer 65 (94%). 
Out come of single stereoisomer can be attributed to inherent substrate control.            
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Reduction of methylated  lactone 65 using LiAlH4 at 0 oC gave the triol 66 
(98%). 1,3 diol of triol 66 was protected as its PMB acetal using dimethyl acetal of 
anisaldehyde and cat.CSA in DCM at 0 oC for 1½ h to give acetal 67 (92%). 
Regioselective opening of PMB acetal in 67 was achieved by treating it with NaBH3CN 
and TFA in dry DMF at 0 oC, with 7:3 selectivity towards required 1,5-diol 68 (78%). 
Undesired bis primary alcohol was separated by chromatography and recycled (acetal 
formation with DDQ & regioselective opening). The yield of 1,5 diol 68 improved to 
91% after two recycles (Scheme 18).                   
Exposure of 1,5-diol  68 to BAIB and cat. TEMPO lead to the formation of 
lactone 69 (87%) via in situ oxidation of lactol. C2-methyl group of lactone 69 was 
epimerized with DBU in dry DCM at room temperature to give 70 (95%).  
Synthesis of keto ester 76 commenced with the known Prelog-Djerassi type 
lactone 70. It has been envisioned that keto functionality in 76 could be obtained by 
employing Wacker oxidation of a olefin which can be obtained from lactone 70 by 
DiBAL-H reduction and one carbon Wittig homologation of so formed lactol. But it 
didn’t worked out due to the formation of OBn eliminated product 1,3-diene during one  
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carbon Wittig homologation. Then we turned our attention to Weinreb amide alternative 
execution of which on lactone 70 with AlMe3-OMeNMe.HCl at RT provided amide 71 
(98%).                 
Secondary alcohol of amide 71 was stitched oxidatively to the primary PMB ether 
with DDQ in dry DCM to give amide acetal 72 (87%). Exposure of amide group in acetal 
72 to MeLi in dry THF afforded methyl ketone 73 (99%). Increase of reaction 
temperature and number of equiv. in MeLi resulted in the formation unsaturated ketone 
through elimination of OBn at C2-position of amide 72. Treatment of keto-acetal 73 with 
DiBAL-H provided 1,6 diol 74 with spontaneous regioselective opening and reduction of 
acetal and keto functionalities (89%). Oxidation of both primary and secondary alcohols 
in 1,6-diol 74 was carried out with IBX to provide keto aldehyde  75 (87%) without any 
racemization at two active methylene positions adjacent to carbonyl groups. Keto-
aldehyde 75 was subjected to chemoselective HWE olefination reaction using crotyl 
phosphonate to furnish aldol partner, keto ester 76 (85%). (Scheme 19).  
Synthesis of fragment B (C13-C15 portion):  
We intended to use Zr-assisted carbo-metallation reaction for establishing the 
ethyl stereo center in 82. Synthesis of aldehyde 82 commenced with known diol 77,  
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which was prepared from D-Mannitol. Primary alcohol of 1,2-diol 77 was selectively 
converted to tosyl ether 78 using NEt3, Bu2SnO and Ts-Cl (87%). Allylic alcohol of tosyl 
ether 78 was silylated with TBDPS-Cl and ImH to give silyl ether 79 (99%). Reductive 
elimination of tosyl ether in silyl ether 79 using LiAlH4 and Superhydride resulted in the 
formation of silyl deprotected volatile optically active methyl vinyl carbinol. The 
stumbling block towards the synthesis of carbo metallation precursor 80 was surmounted 
by refluxing the silyl ether 79 with NaBH4 in DMSO at 70 oC for 3 h to afford allylic silyl 
ether 80 (77%). Now ethyl stereo center was inculcated into olefin 80 by Zirconium 
assisted carbo magnesation with Cp2ZrCl2-EtMgBr to provide desired anti isomer 81 with 
9:1 ds (70%). IBX Oxidation of alcohol 81 yielded aldehyde 82 (95%).             
Aldol reaction performed between keto ester 76 and aldehyde 82 under TiCl4-
iPr2NEt enolating conditions gave 6:4 mixture of aldol adducts. Treating lithium enolate 
of keto ester 76 with aldehyde 82 at -78 oC after prolonged hours of reaction times also 
lead to 5-10% formation of aldol adduct.          
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With the reason in mind that sterically encumbered silyl protecting group may be 
the cause for the formation of aldol adduct in receding amounts, we planned to study the 
aldol reaction with TBS version of aldehyde 85. Accordingly, TBS protected aldehyde 85 
was prepared in 76% from alcohol 81 in two steps. Alcohol 84 was oxidized with IBX to 
provide less volatile aldehyde 85 (90%). It has been observed that increase in reaction 
timing, equiv. of IBX and storage of pure aldehyde in refrigerator bestowed the acid 
(Scheme 21). 
Making our speculation true, the aldol reaction performed between keto ester 76 
and aldehyde 85 surprisingly gave single diastereomer 86 (Scheme 22, 93%) exclusively 
whose formation can be ascribed to the preferential facial bias exerted by the conjugated 
dienoate mainly and also the protecting groups at C3 and C5 positions of ketone during 
Felkin-Anh mode of addition on aldehyde in the transition state. The reaction outcome 
gave a cessation that conjugated dienoate moiety itself sufficient in creating the facial 
bias in the doublestereodifferentiating aldol reaction of methyl ketone in congruence to 
the assumption of macrocyclic di-lactone responsible for selectivity in Paterson’s 
synthesis of Elaiolide.           
Imminent to the total synthesis of target molecule Elaiolide 1a, it would require 
the transformation of aldol adduct 86 to its TBS protected lactol version and then 
deprotection of PMB ether, hydrolysis of ethyl ester followed by macrolactonization and 
TBS deprotection. 
In conclusion, we have demonstrated the suppleness of desymmetrization strategy 
for the synthesis of intricate natural products comprising polyketide units by applying it 
to the monomeric unit of Elaiolide. Hoveyda’s Zirconium endorsed carbo- metallation 
reaction has been propitious to ensconce the ethyl stereo center at C14.  
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